Protective effects of gomisin N against hepatic steatosis through AMPK activation.
Gomisin N (GN) is a phytochemical derived from Schisandra chinensis. It has been reported to exert a protective effect against hepatic steatosis by attenuating endoplasmic reticulum (ER) stress. However, the detailed mechanism by which GN inhibits hepatic steatosis remains to be elucidated. In this study, we examined whether GN activates AMP-activated protein kinase (AMPK) and exerts therapeutic effects on liver X receptor (LXR)- or palmitic acid (PA)-induced triglyceride (TG) accumulation in HepG2 cells. Furthermore, in vivo protective effects of GN against hepatic steatosis were assessed in high-fat diet (HFD)-induced obese mice. GN stimulated the phosphorylation of AMPK, acetyl-CoA carboxylase (ACC), and sterol regulatory element-binding protein 1c (SREBP1c) in HepG2 cells. It decreased the expression of lipogenesis genes, but increased the expression of fatty acid oxidation genes. Additionally, GN decreased the expression of lipogenesis genes induced by the LXR agonist T0901317 or PA in HepG2 cells, resulting in reduced intracellular TG content. However, preincubation with compound C, an AMPK inhibitor, prevented GN-mediated effects. Administration of GN to HFD-induced obese mice decreased HFD-induced liver weight, hepatic TG accumulation, and cytoplasmic lipid droplet. These findings demonstrate that GN activates the AMPK pathway and ameliorates HFD-induced hepatic steatosis.